A new mechanism for the pion production in the high energy reactions is suggested. It is related to the possibility for direct production of the pions induced by instantons, topologically nontrivial gluonic excitations of QCD vacuum. This mechanism does not require any fragmentation functions for production of pseudoscalar mesons in high energy reactions with hadrons. We calculate the contribution of a new mechanism to the inclusive π 0 -meson production in high energy proton-proton collision. It is shown that it gives the dominated contribution to the inclusive cross-sections in the few GeV region for the transverse momentum of final pion. We discuss the possible application of a new mechanism to the phenomenon of the large spin effects observed in the numerous high energy reactions.
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I. INTRODUCTION
The inclusive production of the mesons in high energy reactions is one of the powerful tools to investigate the structure of the strong interaction. At the very large transverse momentum the leading behavior of the inclusive cross-section should be dominated by the perturbative t-channel one-gluon exchange which leads to the well known dependency dσ ∼ 1/p 4 t . However, one can not believe to the validity of perturbative QCD (pQCD) approach in the small transverse momentum region where nonperturbative QCD effects can play a crucial role. It is clear that the value of the transfer momentum for the applicability of pQCD depends on the nonperturbative dynamics of QCD. This dynamics is deeply related to the complex structure of QCD vacuum. One of the powerful models to calculate the nonperturbative QCD effects in hadron physics, which induced by nontrivial topological structure of QCD vacuum, is the instanton model (see reviews [1, 2] . The instantons describe the subbarrier transitions between the classical QCD vacua with the different topological charge. The existence of instantons is very important for hadron physics. For example, they provide the natural mechanism for of spontaneous chiral symmetry breaking (SCSB) in strong interaction. As the result, the large dynamical quark masses is arising. One of the place where the SCSB effects might be important is the high energy reactions with hadrons. In particulary, it was demonstrated in [3] that in the few GeV region for the momentum transfer the instanton effects give significant contribution to the high energy quark-quark scattering cross section. This effects are coming from anomalous chromomagnetic quark-gluon interaction induced by in-stantons [4] . Furthermore, such interaction leads to the quark chirality flip and might give the important contribution to the spin-dependent cross sections [5, 6, 8, 9] . The problem with the pQCD description of the high energy inclusive pion production was discussed in first time in the paper [10] . It was mentioned that cross section is well described by pQCD only in the region of the small x F for the fixed target experiments. In the paper [11] the large partonic intrinsic momentum in hadrons was introduced to describe the data. However, it is not easy to justify the existence of such large intrinsic partonic momentum from the confinement dynamics. The possible violation of the pQCD factorization in inclusive production of hadrons induced by high twist contributions was discussed by Brodsky with collaborators ( see [12] and references therein). However, the microscopical mechanism for such violation was not presented. In this Letter, we suggest a new mechanism for the inclusive production of the pions in high energy reactions. We call it as the anomalous pion production (APP) because the formation of the pions happens at short distances due to instantons which have much smaller size in the comparison with the confinement scale. Furthermore, in our approach it is not needed to include to the calculation any fragmentation functions which are related to the hadronization and, therefore, to the confinement dynamics. As the result, the value of the inclusive pion cross sections are determined by the structure of the short range fluctuations of gluonic fields in the QCD vacuum. This mechanism breaks the pQCD factorization and might be the corner stone of the various phenomenon observed in the high energy reactions in few GeV range for transfer momentum.
II. ANOMALOUS PRODUCTION OF PIONS INDUCED BY CHROMOMAGNETIC VERTEX
It was shown that instantons generate new type of quark-gluon chromomagnetic interaction [6] 
where µ a is the anomalous quark chromomagnetic moment (AQCM), M q is the dynamical quark mass, g s is strong coupling constant and G a µν is the gluon field strength. Within the instanton model value of AQCM is (see for details [2, 7] )
Therefore the value of AQCM is determined by the value of dynamical mass of the quark in instanton vacuum. For example, for M q = 170 MeV in the mean field approximation [1] and α s (ρ c ) ≈ 0.5 for average size of instantons in QCD vacuum ρ c = 1/600 MeV −1 [2] , we obtain
which is very large value in comparison with the Schwinger-type of the pQCD contribution to AQCM
It is evident that Lagrangian Eq.1 violates chiral symmetry. Therefore, in the papers [2, 13] the generalization of the Eq.1 was suggested by inclussion of pion field into consideration to preserve explicit chiral invariance. The modified Lagrangian is
The expansion of this Lagrangian up to the first order in pion field gives
Within the instanton model the two terms in this equation can be presented by the diagrams in Fig.1b,c .
The pion production induced by instanton a) in quark-quark scattering and b) in quark-gluon scattering.
The diagrams which give the contribution to the anomalous production of pion in the parton level is shown in Fig.2 . By using the Sudakov parametrization of the fourmomenta of the particles [14] 
we have got the cross section of the π 0 production in the quark-quark scattering [22] 
where F g (t) = 4/t 2 − 2K 2 (t). is the form factor of the instanton [7] , z is fraction of initial quark momentum carried by final pion, m g is dynamical gluon mass related to the infrared behavior of gluon propagator, and
For the quark-gluon scattering, the diagram b) in Fig.2 , we obtained the cross section larger than that of the quark-quark scattering by factor 9/4. The instanton corresponds to the subbarrier transition between vacua with the different topological charge. Therefore, the single instanton approximation, which we are using, is correct when the invariant mass of the produced by the instanton partonic system does not excess the height of the potential barrier between these vacua. This height is given by the energy of the so-called sphaleron E sph = 3π/(4α s (ρ)ρ) (see, for example, [2] . For 1/ρ c = 0.6 GeV and α(ρ c ) = 0.5 we obtain E sph = 2.83 GeV, which is rather large value. By using of the condition
sph , and relation
we obtain finally for the APP cross section in the quarkquark scattering
where
One can compare this cross section with the leading order pQCD cross section
) 2 /9. In the Fig.3 the result for calculation of cross section of the APP, Eq.10, in the quark-quark scattering is presented. We compare it with pQCD cross section, Eq.12, calculated with strong coupling constant given by analytical pQCD [15] 
where The main contribution to the inclusive pion production is coming from the valence quarks which are carry about < x >≈ 0.2 momentum of the initial proton. Therefore, it follows from the Fig.3 that at k t = 1 GeV the APP contribution is started to be dominated at x F ≈ 0.08, at k t = 2 GeV the APP contribution is dominated at x F ≈ 0.11, and at k t = 3 GeV the APP contribution above x F ≈ 0.15 gives the main contribution to cross section. So, we come to the conclusion that pQCD contribution might give the main contribution only in the region of very small x F . Furthermore, APP contribution is very big even at larger k t in the large x F region. To calculate the APP cross section on the hadron level we use the similar to the pQCD approach (see [19] ). In particular, in high energy limit we will neglect all masses of the hadrons and partons in the consideration of the kinematics of inclusive pion production. In this way, we have got for the APP contribution to inclusive cross section of π 0 production in proton-proton scattering
where G A,B→a,b are PDF's and the sum over the different types of the partons is done. Additionally, we should use the scale µ 2 ≈ 1/ρ 2 c in our nonperturbative calculation. In Eq.14
where x T = 2k t / √ s and θ is the c.m. angle of produced pion. For the calculation GRV98 NLO parametrization of PDFs at µ 2 = 0.4 GeV 2 was used [18] . This value of the scale is very closed to the scale of our instanton based calculation 1/ρ 2 c = 0.36 GeV 2 . The result of the calculation is presented in the Fig.4 in the comparison with the data. As one can see APP mechanism provides a very good description of the both fixed target and collider data at x F 0.1 and k t ≈ 1÷3 GeV. Some small deviation for STAR data might be related to the PDF's uncertainties. On the other hand it is known that in this kinematical region the pQCD contribution is very small and can not explain the data without introducing very large intrinsic partonic momentum [10, 11] . Therefore, the APP gives the main contribution to the inclusive cross section.
III. CONCLUSION
We discuss a new mechanism for the inclusive production of pions in the hadron-hadron interaction. It is related to the anomalous quark-gluon-pion coupling induced by the nontrivial topological structure of QCD vacuum. It is shown, that this APP mechanism gives the dominated contribution to the inclusive pion production for x F 0.1 region in few GeV region for the pion transverse momentum. Furthermore, the APP violates factorization in the inclusive pion production and allows to calculate the cross section without introducing any fragmentation functions. It is evident, that the APP mechanism should give the contribution to the another observables in pseudoscalar meson production in the high energy reactions with hadrons. We should emphasize that anomalous quark-gluon-pion coupling Eq.5 flips the quark spin. Therefore it should contribute to the large single spin asymmetries in the inclusive pseudoscalar mesons production observed in the different high energy reactions with hadrons. The work in this direction is now in the progress. The generalization of the APP mechanism to the case of K and η-mesons production is trivial.
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